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PURPOSE: To improve efficiency by a method wherein a circuit for switching DC output 
produced by rect.fy.ng and smoothing AC input, and a switching circuit for switching 
the output of a backup battery are provided separately to use a battery circui wl^en 

CON"Ti™oS"rnr' ''fr" V'l^'J"^'' ' predetermined vahe 
CO.NSTITLTION: A DC voltage, obtained by rectifying and smoothing an AC inout 
through a recffymg and smoothing circuit 1, is interrupted by a swUching fransis?" 

w[nlg N^'of 'Ih':? ' ""^ ^---^^'^ the icondary 

uinaing iNa? ot the transformer Ta, is rectified bv rprfif.Vr n ^ l ^ / 

a capacitor C to impress a DC vohage o"' a loaS^.^T^ AC voltage ™at d in' 
the secondary wmdmg N„. is rectified by the rectifier D, to charge a batterv 3 A 

gate is put OFF usually. When the voltage of the \C innut k r<.^,,^=^ , 

lower than a predetermined value, the gate Gl is out OFF ".nH%^ ^ to a valne 

control the STrQ,, STrQ, by a controller OR through a photocoupler PC. 




input, b: to battery, c: reference voltage 
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(57) C^i^] (i^IE^) 

[«^] DC-DCSd»^l 3fS2^C0A;biiSl 3 a, 
1 3 b£tl:^*l 3c. 13d$*Lx. tiitf^l3ci&^ 

»2tI^LTIi:^[S]{c^-r^-H 1 4$:fl-SU TiOD 
C-DCa^a^l 3CD2^CDA:tlSai 3 a. 1 3 b t 2 
^<r>ihtiiliil 3 1 3d;)^DC-DClEftSl 31^^ 
-ca^Wtc^^-e'^nT^O. A:fji«l 3 a <i:ai:/3i« 1 3 

i«13a, 1 3 bi:»;^«l 3 13dfflti, 



AC-DC 

3 / 13DC-CX:€4ft* 
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(2 

1 

ti uts^n^ti ^f?f^£<D«ffi u^Mzs^^-r^ D C - D C 

M<Dmtim^^L. l*tOA:^i«^i!i732AC-DCS!» 

m^mnrnzmt^-r^tthiz. i^(omf3^^m^^^ lo 
\zmm\.tf^^^^ 1 i^i(om^^(D-y3^m^^^i^m\^m 

^zwi^s.4f^'f^m}S.mnM\z1s!i\^xmJi]p\\zy^rt^ 
(D^i^mm^Ty c - r>c^^m<onmx^%m\zit'^ 

[0 0 0 1] 

(cM.-a'oyhtsjBEiiSj^a^trjEift-rs A c - d c^sissch 

CO 0 0 2) 30 

-DC ajsiig ^ife^-^t)i±fc«:^7 jcmse ct m 
'^\tmim±.m^^:^-Y. i oti«tiiEMgfST$. 

\X. AC-DC^ttig3. DC-nC^«ig4Cr)<f:'^^ 
;0^-:^TJ;<. ii?ft. AC-DCSie3g3ti^:^-6«^ 



^m^A - 2 6 5 6 4 1 

2 

[0 0 0 3] c:cot¥3fec^)it«fe^*?eta[:^i&iagffiAT 
sg3;5^63efft«:^(cs^i?^en-6iac«E«:fj^&, dc- 

tC/cC2)i, ««g^&2/j^'biE^«:tl$-^?^5{C{t^*&-r'5. 

[0 0 0 4] ^ct^s, '&^^5c^l!^r^tS:^7&Vh$(,^Ja-& 
Cco^-^, 3^^g§l, ^^^2. 

W51^ff:;g.^^-J-^t;:J^^ 5 0 k W 

^, ^nstm-yanzmm-ct^m^^eo^nm 

m^MTitm^x^Wim:^ ^''7.\z^m^^^i&T^m<r> 
mii^\zwnm2:&wtm-r^. ^coi^^. ntimzistm 

5 n^il«?lk 2 ^5c1i-r^3^cfi3§ l :fe<t ixd c - d 

n.mz^n^^-zf)Va(D-{y}i-^>'A\z^^^mb 

^^s\zmmr^tz^\zn. -mm.^e^t:^^r^zt\t 
[0 0 0 5] ^^^n'^rix^^^\^mnn^^ 

\z. i^^\t^m,^xtit't^^Ac-T:iC^^^2t^(^n 
^n^mii^-h^. ^fimszm^f^^L'^^bti^i^wt'^ 
nrv^^D c-D 0^^83 4 ic#^i&T-2». ^ft. 

^:h\z^r^^mb\z?hmo:>m.imii^^^\z^ii^r^. 

^^X. gl8!C^Tta:3fECODigSEISf?«S:^J&mg®A(Z 
Xtxkt. 'S^m^:hfim^^t\U<t^':>X^. fi^S\zm 
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(3! 

3 

[0 0 0 6] ^(0^(DtiLi^it«6<?M;b#a«^a 
^f^U, 1 U±DC-DC^«gg, 12liyW/^X^^* 

CO 0 0 7] 'S^m^i3t^i?mzu-:>^m'^. sm2^f^ 

:^(^— ffid^DC-DC^^ggl 1 ICAO, DC-DC« 
tt«^»2SjEi:DC-DCa«Sgl 1 <7)a3;fj^JBE<;5fa 

75^i?iin^n^. ^c-e, dc-dc^MHi ucfj, :^ 

i*«UT^«flk2«H;^i^T75^oTt), :fta=5(cfj:-^fj: 
tSjE;>t§lj&T#^. 2t:geBTfi. DC -DC* 

»^&s^±-r^>c:i:t3^o. m^m2\tfi^sj5imizm^^ 

C0 0 0 8] 30 

o<r>^n^Biif^2. 2 3v±]%(Df^wnmfimmi^(D 
mLx^m^nx^^^z.tt}^^^\ cco«^, ^^nti 

L T ^> ^ D C - D C ^S§g 4 CO HI :^ {ffl^jE 
tt. 2. 23VX 2 4= 5 3. 5 2V^ncO, ^^^5^ 

^^zt\z^y). mo, 7Yum(r>ni£^'r^tsit^i£!:^ 

S^^i>0. 5 tCl 0 0 0 A^fiSETvXT-ATtl^^ 

[0 0 0 9] ««:?a2, 6 3&^e.«::^^#^l&*r5« 
iaffi£^ft^^53lF^#^»&iaB£«5S4 3-5 3 V$:^^/t 

T/ie^)tcfiig«ftfa2. 6(D«i^mmm,&\t. 43/24 

BE (4!S:««$±S<a*£E) «1. 7 0 VT$.-5:i<h;5>e, 50 



^m^4-2 6 5 641 

4 

««»2, 6lZ\t:^:^J]<^-y)m':>X^>^::L\Zt£0. 
0 8CDilSAT*d:««*2. 6CO««rx:^;U=^=-$:W5a 

#^?6 2d^tE»^?^5^-ecD>b— :/;ua7>t^<, j^ist 

CD«BE!S$T^#a-ra^. *91S«?a2 0gfiffiffl«BEti 

<Dmt^m< t^^zmxmm'^izm^Kfji^. 
[0 0 10] m^:ft^o\z\^8{z?^'rmmmi^^ 

<2)*&«iaa««C0fcse)««Tte2. 6 SSiS^f T&t^j^ 
^^n, «^jte2. 6 =3X h75^ie5<, X^"XiSi75: 
<3)^«fti2(7>;5iJ6C03temSgl =J 

^fi^ 5 mx<DnEE^Tit^x^<^nr. ^-yjvziTs 
[0 0 11] 0 9(Dii[g«»ff««:^j^KSB-e 

(i, ««I;^t^#t|ffi2(75«»$2 4^tCU7t«^, DC- 
DCSlftSgl l(0tti:^iafiE$S^3 V5gSi:Tni^. « 
fSlfe2<^*fet!ijttih«j5ti, (4 3V-3V) /2 4e= 

in^sr^ififf^LTiso, #mi^tr^-y;uacD-r>^i7 

^^^5jfi»tCS:igT^)::<btCJ:Og5±T^-5Z^36, 

m2^m^mm^itx^^. ^«f62;i^eft^^ s^t 

CD^-yjUaCDHjEIS^ Kli. DC-DCSftS&l 1 CDttl 
i3^B^mi6^Z.t^zJ:0. ^^\zM&X^i>. ^l^ 
f^, «12?fe 2 COfSfSfe 2 4 Sti?6 2 0&mi^lt«ff 
1. 7V, :&Sr5«JE«iS5 3 V-4 3 V<hL, DC- 
DC^aSgl 1C0^^^%«L. tb:^^IE$6. 3 Veil 
^-y'JKD&BE^nt, 1. 7VX2 4fg + 

6. 3V-43V-4, iv^uo. wni^2^m^m. 

m\ZL. i!}^^^-':fJVa<D^f£^Th:kt<Xt. SI 8 

[0 0 12] J^±ai^;tJ;^H. SQc^tfiifii^^^^:^ 
j>&«SSB(iEI8 0Pjar^o;^> ®««te2§S;>^;^ 
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5 

[0 0 13] 

C - D c^«^(7)m*iig(cSJK$n;rcm^e^'r -5 
i£SfiMf9m«:^)(&mS^Stw:fel'^T, bi7b5DC-DC^M 

9^(Dmti^^mtEM.n^zm^iLib^':>^1& l ^Ofii:^^(?D 

m^^m:^<^mi3^mzm^^i^m]^mmm\zi:tbx 
2 M<DA:hi»h 2 jk*<Dtti:^Si6dtirED c - d c^ift 

m\t. m^izmi^i.rj:\.^Wimmw^iiLtimmi^^t!$> 

[0 0 14] 

S!B««:^=£AC-UC^git§3frjt«U, AC 
*fSf75^e>DC-DC««igtcA:^L. A«f5 75<S*-r^U 

^Mzi^W:LftW:. ^^(Dmtim^^n^5\zmf^r 

$ D C - D caj«tSco^<^ 1 M<0\ti^7(3^ 
Xn^5\zm^'r<b. U^. DC-DC^J^3§?5^iftieL 

4^nm\^mf&m<Dti:t]\t^^5\zm^^r^. msiz 




(4) ^m^4 - 2 6 5 6 4 1 

6 

th\z. j^-^/^xy'i^-\^\zmm±my'i^-\^<D 

f^OfitSi^m^^iib^tt'b^Z. ffirf£ft(D««feEIoT 
3 etc, DC-DC^IfeSgOZlX hr-yT'^B^^ 
•r^)fc46, S9tC^f 1A:'3, 1^^2-^000-00 

^^§§4. 1 i(cf^^:>o, 2xti. 2mtj(ommzm^ 

mzt^^^tifz 1 i^ay^Xi). ^IhtiD c - D CS«Sig 
[0 0 15] 

ii? c^jfi^^i] mimmm) ^^mof^imm^}^^m\z 
X. m(DVt^mmB^^r^9^m-'^^\m-'nn^ 

mi^±^^zsi&^^m\z^m-r^s^<^-}'xh^. m 
1 \z7^'r:^^m^zj:^\^mMi^m,^i3ti^itm^c<Dm0SL 

C-DC^Slf§l 3ayX:h^l 3b\zX:hL. ^^<D2 

Wia<D'b-^i Mfiiis^sf 5 izmm-r^ tthiz. mm 

20 t^DC-DCS!«igl 3<Da^^iCl 3d(cS#?EL, D 
C-DC^^igl ^cn^^^ 1 3 d.mzm5^\zw^^ 
n;t5^-f K 1 4^it\^x^'^^\z^m:t^^^\zm 
«$nrvi^, $efz. DC-DC^ift^i 3ii. 2a 

:^^13a, 13h, 2if^,;^^13c, I 3 d TJtllfK^ 

n. ::ne(?DAai*asi 3 a-1 3dfi^ass&gtcie'&$ 

nrt^i^, ;'cC43, Aaj:^«i 3 a-l 3 dCD+. -ti. 

CO 0 1 6] ^mMmo^mt. CC0J:^75:^*«^SS 

30 ^m:^llAC-DCSiftli3Tii:sifEtC«Sl^n, DC- 
DC^gilSl SCDA^'J^I 3 afCA;^JTo. DC -DC 
«!M§gl 3Tfi3^fi(£«:^S«^(Z^cr^. Siif^f^^ta 

(nnKXfz'&umin 1 3 c 6 fiSt^:^ ^fi^ 5 \z^ 

mr^. ccoii^, ^i«?te2z&^^>o«:^{c^-^#fi(jf^-r 

^«ft2(7)«:f37!ftDC-DC^«ISgl 3 0A 
ttmi 3 b fi^ibXtl^tL^. DC-DC^St§l 3Tti 

wnn2(D^mzft:-W}-r^m^^7.-f y^f)mi^L. 

?&2rt^6(DA;^S:^t3, titl:^i«l 3 d J:0^ffir5(c«^*& 

ti, S«a?&2(751|:f3;:^tA:^^n^4^aBTJ^. M^:/<cS, 

(0 0 17] ^i^}^mzHi.^X\t. l^«te2co«: 

f8«ffi;>^?Sl.irc56, :&<W5^comt?2tiDC-DC^^i§ 
1 3cOiU^^g 1 3 dtCtti^KCtSfeg^nrcy-f K 1 4 
€ i; T A?*5f 5 tC'*:^ €#^»&T^ J; -5 ic D c - D c ^ift 

SSI 2(D^^itmmm^r^. ist6ftfa2CDiS£«;!f^is 

50 ^h^TLtiH^^, ^cDft?S?5(7)^5RejE<!:«^?l&2« 
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(s: 

7 

£E©^^^DC-DCa!«Sl 3tti:^jiSl 3dC[)£i3:^«l 
^^i&-r^>, CCO^, *^*^C0DC-DC3E»S§1 3 

[0 0 18] if^jriS. ««»2^&^?W5d^e. 
®i;T«£tl5<^)T, DC-DC^^ggl 3coffi;fj'^S 

CO 0 1 9] (p^m^^^mfht-^Lx. ^2\t. :^mm 

19JiSifS[|$, 2 o\tmtiy ^ 2 I. 2 

2. 2 3«X<*y5^g5T^^. 

to 0 2 0] mz. 2^DC-DC«iftSgl 3- lOttiftH 

^t^<ommt.\^lT<r>^'b\Zf^^. AC-DCS!ftS§3 
75^^0«±H&, X-r-:/5'ffil S^OX-r-^^l 5 a$:ifi5^ 

>XlfKl 6 0— 6 c» 1 6 d4D<i:DJ-^«« I 6 b 
AC-DC««^3iaW5$teiSf -5<htt> 

7, \^^^XS7.^v^m2Z\zn.-h^mi^t^. 
>Xlfgl 6=::;*:a!ll 6 c. l 6 d H^^ti;tll:^«§ 

^"^2 \ si^mtr^. ^Tz. thti^i 3d\tm^n2 

KiJbT^-^^m^T.^ y^2 2 ai)mtf£^7s-Cv^^ 
2 2ibi$>^f:zi6. m:hiiftl 3dt^^^^5lz^Mm!l^ 

$n/j:i/io ^ft. mtimi 3c<Dn&tfmnm2n&^ 
:tyL. mti^} 3dt}^iE>^iii^2-^mmmAr^z. 

t\ttSi^\ iS^^Z. 7.^v'^U2 3(DX-(y^2 3 a\i 

^f^2iziimmK^:ft\tw^l^2^^tbMi^T^:Lt\t 50 



^m¥4 - 2 6 5 6 4 1 

8 

fj:^\ m<rnc^mtvx. z.<r>m7.'iv^U2 3(o 
7.<^/^2 3 a^zmyj^^:^^ ^y^-^m^^wri^mzmm 

CO 0 2 1] ^mi&ti^mii^^nu^mommrA<r>^ 

^\Ztj:^. i^WzU^tTs^ y^^l 5<0:<-i y^l b 
a^MtC*r^, W^1^2t}^i^CD^:t}=^7.'i y9'M2 3(D 

x-f y^2 3 ax^m\zmmr^zt\z^o. »««2 
<D-'Ami 6b\zmmr^. hy>y.mi e<Dzi'Ami 

6c. 16 d *5<fcl/— :;^<ai 16a Tt3:. mjE 

^L. mmmi 7. I 9:fej;i;x-r ^/^asi s\z^:^^ 

2 a7)tS^i:;^j:t5 75:X<u/5^^2 2 ^ItSkmLXthilt^l 3 
d ^rifl- LT^^fiS 2 ^mz1}U?.^tyi.XMr^ 5 (Cie:^^ 

M(h:/:C'3T(^^^fc*!), AC-DC^^gg3tC«^fS;0^oftn 

oTViTt), AC-DC^»i§3(ii2iiSB^ih«tg7&^5^-5 

rcisbmmr^z,t\trj:t,\ ^fc. x^*v^2 1 aTSf^^^ 
u-ox^^^ftisb. mni^2(Dmt}tmm^i r^i^^v 

CO 0 2 2] Je; hm^rt^3iZ. :fe<i:0:^ 
«^ is T t>^?^ 5 IC td:ftS6(?r ICIS;^ t mm \Z 

i^mmmBt^m. s8ici±-cT®?gm^a2^s7&viN$ 
<x^. owiB&m2Bm^m7b^m^itx^. od-'-zr}^ 

$?>(c, mtziz. ^^i^nmiz'Mm^^mmn^^^ 
^-\'7i>^^^x^^zit^z^o. m^^commmux^ 

Ur^Ctf}^X^i^tth\Z. Dc-Dcamiii3- 
l^2A:^, 2tfci:^tcT^c:<l:(c<i:0. ^mm^^m^ 
ttmoc-D c^^m 4 t^^m^ D C - D c«:«sg 1 

CO 0 2 3] U^. :^mmmx{:i. X-fy^-mi 5. 2 
3(^X't' :yf^l 5 a. 2 3 a ^ llgO ^)OT^0^ 

SdfESBl 7. 1 9<Dg]?Si^SCtj^fiS«f[iIgS, ±t^S^ 
YJUrJ'gBia. 2 0C0[e]Kf^^tjn>x>i^-r >y:y h 
^eiC, DC-DC«!«§§1 3-lc^{Hl?&J^^Ci:L 

wMj^^, ^mM^t^E<ot^xo:>i^o-yyczx>n-' 

- 1 1 3 c . 13d CD^jEti. -rn^tlX-f 

5"^! 5^^)t.Wi2 3C0X^!y5'l 5 a. 2 3 zmWi<n 



(6) 



^m^4 - 2 6 5 6 4 1 
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[0 0 2 4] <rtgBlHlK«2) m3\t:^^^m\Z^irii> 
DC- D CXSISs 1 3 - 2 2 Of^«[HlK^<£:^ L3t 

^i«h^>xe52 4-*fi(2 4c. 2 4 d ?itai:f3iS{ 1 3 

[0 0 2 5] (F^»IaJ8SW3> EI4Fi2f:^ffiMH^tt-& 
DC-DC^^§gl 3-30m3(r>^&\Bl^^^^Lrz 
^(Dr$>^. U^. mi<??l*?S5[5}»^J$7nT0 2 chfpl- 

2 7HSgfSgB. 2 8fi 

y^i{i2 9<D^^5 t^mLX^-^^^f^tDX^ y^2 9 
8i\t. AC-DC^mS§3^q«:^d«Ay3LT^iSP$<73^ 
MTal^O, tB;^^ 1 3 d<^+'ffifCouTi^^TSec3D>;-f 

T*^- *rtgg[lI?S«^ft> 1 3 cmtthti^ 1 3 

d«fO l^<^MS^ffi2 7 a, 2 7 bt lM(Dlhtiy>f JU 
^m2Ba, 2 %b^Pim\ZLrzm^'Ch^. W}i^. M 
:|l«!^2 0DC-DC^m2Sl 3- ltW\mV$>^. 

[0 0 2 6] (f^gflElSf50tl4> ®5^i*|gJS^^t3i5tt^ 
DC-UCS«|gi 3 -4(Dfn4 (O^^lBi^m^TikLr:! 
t)OT$>S, 5R2<Drta{ElS^^J$^r0 3 «!:fsi- 

3p5^Ji|^-??-^^f+Lfc, 3 O(iK7>;^05.^^ 

l«lE«^lfg. 3 2\t^'tiy^)V^^, 3 3t5X<y#«P 
T^^o 1 4110 2 <i:5»rt^^tcSIS$nTtr> 

^. tb:ti^i 3c«i(c5tt;£;-r^h5>x^3 0 

(D-:^m3 0c, 3{^dm^mWi(o^^t>^^v'f3 4 

^^OaiL.. 3 d^O— ^^3 0 d5g«|5&^r) 

1 3-lchl5l^T$»S. 

[0 0 2 7] mmmnmb) 0 6«, ^tc^ss^itiistt 

'bor^^, >'^:te, :^4C?|Ajg5lEl»«?'J^^f I2I5 tl^- 
^^^ll^— ^gp-^^f^LTi:. 3 4JiK^>X^. 3 
5. 3 eflX-r 'y^^T$>^). ^P^aStHll^^JH. ^Hf^ 

2Xti^ 1 3 b^(c^;«:f ■5-:;^cffil3 4 bi^^iAC- 

DC|g^Sg3 A:^J^1 3 a01tC^;£;'r^-*«3 4 a. 

3 4b^mB^mitLfi\E9^m^Thr). mi^, js^n 

0 2 <0D C - D Cif 13-1 tl^^r 

*[Hissjg^n. wmm2x:hmi 3bm\zMft^r^'''A 

®3 4 a^«ii_;!^#J3 4 c, 3 4 d««i;b<^«i$n 
T ^ E 2 - 0 5 05 F*? ffilElK^^ ^ & (C jg^tT ^ ^ • 
«lf^. ^&^tlEI2<;)DC-DCa!»ail 3 - 1 <h 

CO 0 2 8] (m2mmm) y^^m(r^m2mi^m^mm 



««fiE{l, BI2-[2£l6IC7K-r^l-^5cOrtag[oI^S0ri^- 

- D Ci^^gg 13-1 — 5 CO^e^ 2 Xil^ 1 3 b {ZM 
ft:^r^X-{ y^^2 3, 3 505X^^^2 3a. 3 5b 
\Z^Jj\^'V\^U<^Jj\^<D7.^ v^^m^\ 

S^KX-f y^2 3 a. 35bfCh^>X16, 2 
4. 3 0, 3 4<D-;iSca! 1 6 b, 2 4 b, 3 0 b. 3 4 

b ^mf)^ ^ (Dumtimum 2 {zmx-r^ <t ^ fx^^^m 
^^(D^mBiz^is^-f^mmoxf^xh^. wnzwcmr^ 

[0 0 2 9] 

D c ^Wk^ii^xsvy c -D c^i^ig^)Sri& UT 1 ^toaj 

SII?fi75^6om:^<D-^;)^, DC- 
DC ^^SStc ^1^5 n, -ftii:^, n.^\z\t^iif^(Dti^t 
D c - D c^«§§cot, ^ 1 ^<om;^«flSflE^(^'&?t-fa(7> 
GJ0El^'^;U7&^^2co«:^t UT#^*&$n^cOT, fi£;fcco 

m.mnwnn^i^^n^m(Di^-^^\simz. ^m^^Tif}^^ 

^- ^^flf ia^Si ^ ia^S8 \zU':>itig%\Z^^^X^. DC- 

^mms,<^^\z^nx^^^\.^ommi)m^rL^. ^ 

^\Z. ji^^fflP#c01igfff)||25;5^6/W/lX5^'f KS: 
I^^L, 75^0DC-DC«ag5=&-^ri:L^c)i:a6, t¥* 

C03a*<i:DC-DCX»ff5(5D3X bTy/^MVtTt^ 

[0 2] :^^m<ominmm\z^^f^DC'-Dc&is^^ 

40 [0 3] f^±<7D^2<7)f^a5lHl?S^J^^rmi3T^<5. 
[SI4] |ll±(0m3CDf^g5[2l?S^J$7F^«^SE]T^6. 
[13 5] fs]±co^4COf*lSS[El?S0»J$:^"r«5jBS;0Td^-5. 

[B3 7] ^^m<Dm2<D^mm^7ik'r\s}^mf&mx$> 

[EI 9] vt^mm(r>mcn^i^M^^r\Bif^m^mx$> 
^. 

[?^-^coi5i^] 
5(? A. B. C. D-\EmMi^^m:tl1^fSi^m 
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11 

2. 6 

3-AC-DCSE«S 

4, 11, 13, 1 3 - l-5 -DC-DC^!$ISg 

7. 14-y-f^-H 

9, 1 4-x£^W±ffi^'f :t-H 

1 2-n^AXffly'i':t-K 

13 a, 13b-A:/3« 
13c, I3d-tti::^i^ 



(7) if$gl¥4-2 6 5 6 4 1 
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1 5. 2 1. 2 2. 2 3. 2 9. 3 3. 3 5. 3 6-X 

15 a. 2 1a. 2 2 a. 2 3 a. 2 9 a, 2 9 b, 3 
5 a, 3 5 b-X-l'-y^ 

1 6, 2 4. 3 0. 34-h^>X^ 

16 a, 16 b, 24a, 2 4 b. 30a, 3 0 b, 3 

4 a. 34b :^«!ll6c. 1 6 d, 3 0 c. 30 

d. 3 4c, 3 4d'"-^m 

1 7, 1 9. 2 5. 2 7. 2 7 a. 2 7 b, 3 I 

10 n 

1 8, 2 0, 2 6, 2 8, 2 8 a, 2 8 b, 3 2-tfi* 
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